Crosses between the wild tomato species Solanum peruvianum and S. chilense result in hybrid seed 2 failure (HSF), characterized by endosperm misdevelopment and embryo arrest. We previously showed 3 that genomic imprinting, the parent-of-origin-dependent expression of alleles, is perturbed in hybrid 4 endosperm, with many of the normally paternally expressed genes losing their imprinted status. Here, 5 we report transcriptome-based analyses of gene and small RNA expression levels. We identified 2,295 6 genes and 468 small RNAs (sRNAs) as differentially expressed (DE) when comparing reciprocal hybrid 7 seed to seeds and endosperms from the two within-species crosses. Our analyses uncovered a pattern of 8 overdominance in endosperm gene expression in both cross directions, in marked contrast to the patterns 9 of sRNA expression in whole seeds. Intriguingly, patterns of increased gene expression resembled the 10 previously reported increased maternal expression proportions in hybrid endosperms. We identified 11 physical clusters of sRNAs; DE sRNAs exhibited reduced levels of expression in hybrid seeds from both 12 cross directions. Moreover, sRNAs mapped to genes coding for key proteins involved in epigenetic 13 regulation of gene expression, suggesting a regulatory feedback mechanism. We describe examples of 14 genes that are targets of sRNA-mediated gene silencing; in these cases, reduced sRNA expression was 15 concomitant with increased gene expression in hybrid seeds. Our analyses also show that S. peruvianum 16 dominance impacts gene and sRNA expression in hybrid seeds. Overall, our study indicates roles for 17 sRNA-mediated epigenetic regulation in HSF between closely related wild tomato species. 18 19
Introduction

22
The establishment of reproductive barriers between diverging lineages is a basic component of the 23 speciation process and thus of major interest in evolutionary biology (Coyne and Orr 2004) . In this 24 study, we assess the molecular correlates of hybrid seed failure (HSF), a form of postzygotic barrier 25 acting early in seed development of many flowering plants. In 
69
In this study, we quantified the expression patterns of sRNAs in reciprocal crosses between two 70 wild tomato species that show near-complete HSF, an important postzygotic barrier to interbreeding 71 among several species of wild tomatoes (Solanum section Lycopersicon). Classical studies found high 72 proportions of HSF in reciprocal crosses between the closely related S. peruvianum (P) and S. chilense 
82
We previously studied the molecular correlates of HSF in the S. peruvianum-S. chilense case and 83 found that genomic imprinting in the endosperm is systematically perturbed (Florez-Rueda, Paris, et al. embryo stage to collect the material for library preparation. We collected fruits 14 days after pollination 110 (DAP), always in the late afternoon. This developmental stage was chosen because it was early enough 111 to distinguish the developing embryo from the surrounding endosperm tissue, while the latter was large 112 enough to extract RNA in the quantities needed for library preparation. For each plant and cross type, 113 two separate RNA libraries were prepared from endosperm tissue, for a total of 12 endosperm libraries.
114
The raw data for the endosperm transcriptomes has been published before, and detailed methodology for 115 its production was described in Florez-Rueda, Paris, et al. 
118
The same crossing design described above for endosperm transcriptomes was implemented for the 119 whole-seed sRNA data sets. As we were interested in overall-rather than parent-specific-sRNA 120 expression levels and sRNAs were found to be abundant in all three Arabidopsis seed compartments 121 (Erdmann et Solanum Pol lV sRNA pathway acting in a similar fashion to that described in Arabidopsis (Erdmann et 
